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STUDIES  ON   CONFORMATION   IN  RELATION  TO 
MILK  PRODUCING  CAPACITY  IN  CATTLE^ 

III.-    Conformation  and  Milk  Yield  in  the  Light  of  the  Personal 
Equation  of  the  Dairy  Cattle  Judge. 

By  John  W.  Gowen. 

A  step  toward  better  dairy  cattle  and  higher  milk  yields 
would  be  made  if  it  were  possible  for  every  dairyman  to  judge 
dairy  cattle  and  pick  the  lietter  milk  producers  from  the  poorer 
milk  producers  as  accurately  as  certain  judges  are  able  to  do  it. 
How  can  this  goal  be  reached?  One  method,  perhaps  entirely 
obvious  to  all,  is  to  study  the  best  judges,  see  how  they  do  it  and 
then  follow  their  methods.  The  data  showing  how  the  best  judges 
select  high  producing  dairy  stock  from  poor  producing  stock  are 
presented  in  the  following  pages  together  with  an  equally  im- 
portant analysis  of  the  methods  of  the  judges  who  cannot  pick  out 
the  high  producing  cows. 

Nineteen  different  judges  are  included  in  these  data.  These 
judges  are  selected  to  include  those  which  had  scored  25  or  more 
cows  with  known  milk  yields.  The  conformation  of  a  cow  is 
considered  under  eighteen  major  parts  in  the  score  card  of  1903, 
a  copy  of  which  is  reproduced  below. 


^Papers  from  the  Biological  Laboratory  of  the  Maine  Agricultural 
Experiment  Station,  No.  155.  The  Rockefeller  Institute  for  Medical  Re- 
search has  furnished  material  aid  to  these  animal  husbandry  investigations 
in  the  form  of  a  grant  for  increased  maintenance  of  the  work.  This  paper 
presents  one  phase  of  these  researches  as  conducted  by  the  Biological  Lab- 
oratory of  the  Maine  Agricultural  Experiment  Station. 
'Gowen,  John  W. 

I.  Conformation  and  its  relation  to  milk  producing  capacity  in  Jersey 

cattle.  Journal  of  Dairy  Science,  Vol.  Ill,  No.  1,  January,  1920, 
pp.  1-32. 

II.  The  personal  equation  of  the  cattle  judge.    Journal  of  Dairy  Sci- 

ence, Vol.  IV,  No.  5,  September,  1921,  pp.  359-374. 
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Points  scored  by  cow : 

Xame  H.B.  No.... 

Counts 


Head,  7— 

A — Medium  size,  lean ;  face  dished ;  broad  between  ] 
eyes  and  narrow  row  between  horns  \ 

B — Eyes  full  and  placid ;  horns  small  to  medium,  1 

incurving;  muzzle  broad,  with  muscular  lips;  J-  3. 
strong  under  jaw  J 

Neck,  5 — 

Thin,  rather  long,  with  clean  throat;  thin  at  withers..  5. 


Body,  33— 

A — Lung  capacity,  as  indicated  by  depth  and  breadth  | 
through  body,  just  back  of  fore  legs  ( 

B — Wedge  shape,  with  deep,  large  paunch,  legs  pro-  1 
portionate  to  size  and  of  fine  quality  ( 

C — Back  straight  to  hip-bones   2. 

D — Rump  long  to  tail-setting  and  level  from  hip-    )  ^ 
bones  to  rump-bones  C 

E — Hip-bones  high  and  wide  apart;  loins  broad,  strong  5. 

F — Thighs  flat  and  well  cut  out   3. 

Tail,  2— 

Thin,  long,  with  good  switch,  not  coarse  at  setting-on  2. 
Udder,  28— 

A — Large  size  and  not  fleshy   6. 

B — Broad,  level  or  spherical,  not  deeply  cut  between 

teats   

C — Fore  udder  full  and  well  rounded,  running  well 

forward  of  front  teats  

D — Rear  udder  well  rounded,  and  well  out  and  up 

behind   


Teats,  8— 

Of  good  and  uniform  length  and  size,  regularly  and 
squarely  placed  

Milk  Veins,  4— 

Large,  tortuous  and  elastic   4. 

Size,  3 — 

Mature  cows,  800  to  1,000  pounds   3. 

General  Appearance,  10 — 

A  symmetrical  balancing  of  all  the  parts,  and  a  pro- 
portion of  parts  to  each  other,  depending  on  size 
of  animal,  with  the  general  appearance  of  a  high- 
class  animal,  with  capacity  for  food  and  produc- 
tiveness at  pail   10. 
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It  is  obviously  impossible  to  reproduce  all  the  500  odd  tables 
which  were  used  in  this  study.  Such  being  the  case  only  the  ordi- 
nary constants  will  be  given.  The  mean  score  given  to  each  part 
of  the  cow's  conformation  by  the  respective  judges  is  shown  in 
table  1.  The  judge  is  indicated  by  the  same  code  number  as  that 
used  in  the  former  paper.^ 

The  average  score  given  any  point  of  the  cow's  conformation 
by  this  group  of  19  judges  agrees  closely  with  that  given  the  whole 
group  of  1674  cows  as  analyzed  in  the  first  paper  on  conformation 
in  relation  to  milk  production.  The  average  Jersey  cow  on  the 
basis  of  these  1674  records  differs  from  the  ideal  cow  by  about  10 
points.  The  greatest  difference  of  the  individual  body  parts  from 
the  ideal  is  found  in  the  fore  udder.  This  difference  is  no  doubt 
due  to  the  lack  of  size  and  symmetry  of  this  part  of  the  udder  on 
many  cows.  The  other  parts  of  the  average  cow  which  differ 
most  from  the  ideal  form  are  the  shape  and  size  of  the  barrel 
and  the  general  appearance  (the  symmetry  and  balance  of  the 
animal  as  a  whole).  The  size  of  the  average  cow  approached  most 
nearly  the  ideal  of  any  of  the  divisions  used  in  the  consideration 
of  these  animals.  When  the  average  conformation  of  the  individ- 
ual body  parts  are  considered  in  relation  to  the  perfect  form,  it  is 
found  that  the  most  seriously  defective  places  pertained  to  the 
size  of  the  udder  and  its  blood  supply.  Thus  the  fore  udder  was 
the  farthest  from  the  ideal  type ;  the  udder  shape  taken  as  a  whole 
was  the  next;  the  size  and  character  of  the  milk  veins  was  con- 
sidered the  next  farthest  off  the  ideal  form.  The  part  of  con- 
formation which  deviated  least  from  the  ideal  was  the  size  or 
weight  of  the  cow.  If  the  three  main  divisions  into  which  the 
score  card  is  divided  are  considered  it  is  found  that  the  body  re- 
gions approach  nearest  to  the  ideal  type;  the  head  next  and  the 
udder  is  farthest  removed  from  this  ideal  conformation.  If  the 
conformation  as  a  whole  is  compared  with  the  mammary  develop- 
ment as  a  whole  it  is  found  that  the  body  form  approaches  most 
nearly  the  ideal.  From  these  considerations  it  becomes  plain  that 
in  the  minds  of  these  judges  the  part  of  the  body  requiring  great- 
est development  in  this  ideal  milch  cow  is  the  mammary  system  as 
distinguished  from  the  rest  of  the  body. 


"loc.  cit. 
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The  average  scores  given  to  the  different  body  parts  by  the 
different  judges  vary  considerably.  Thus  the  general  appearance 
of  the  cows  of  the  different  groups  has  the  greatest  variation.  The 
size  and  character  of  the  udder  and  the  shape  of  the  fore  udder 
are  the  next  most  variable  in  their  average  score.  The  size  and 
shape  of  the  rump  and  body  are  quite  variable  in  their  average 
score.  It  will  be  noted  that  these  parts  all  relate  in  one  way  to  the 
items  favoring  milk  production  in  the  cow.  The  least  variable 
parts  are  in  general  those  least  aft'ecting  milk  yield.  These  points 
are  the  tail,  the  size,  the  contour  of  the  back  and  the  character  of 
the  face. 

It  is  of  interest  to  examine  the  conformation  of  the  different 
parts  as  given  l)y  the  judges  to  see  if  there  is  any  correspondence 
between  the  mean  score  of  the  part  and  the  mean  milk  yield  of 
the  group.  That  is,  if  the  mean  milk  yield  of  one  group  is  9000 
pounds  and  the  mean  milk  yield  of  another  group  is  7000  pounds, 
will  the  judge  of  the  first  group  place  the  conformation  of  this 
group  nearer  the  ideal  form  than  the  judge  of  the  7000  pound 
group.  Examination  of  table  1  shows  that  the  higher  the  average 
milk  yield  of  any  judge's  group  of  cattle  the  larger  and  better 
shaped  the  udder  as  seen  by  the  different  judges.  The  size  of  the 
barrel  and  the  wedged  shaped  form  also  appear  to  be  more  nearly 
ideal  as  the  average  milk  yield  of  the  group  increases.  Curiously 
enough  the  judges  do  not  emphasize  the  character  of  the  milk 
veins  in  distinguishing  between  the  milk  yields  of  the  different 
groups  although  within  any  one  group  the  milk  veins  are  the  lead- 
ing character  used  by  the  judge  to  pick  out  the  high  producing 
cow  from  the  low  producer. 

Variation  of  the  Score  for  Each  Individual  Point  of 
Conformation. 

The  variation  of  the  scores  of  the  individual  cows  on  each 
part  of  conformation  and  for  each  judge  are  given  in  table  2. 
Each  judge  is  represented  by  the  same  code  number  which  he  had 
in  table  1. 

The  average  standard  deviations  of  the  different  parts  making 
up  the  whole  conformation  of  the  animal  are  slightly  less  than 
those  where  all  records  are  grouped  together  as  was  done  in  the 
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first  paper  dealing  with  this  subject.  This  is  to  be  expected  from 
the  mode  of  derivation  of  the  standard  deviation  for  such  a  com- 
bined group.  Considered  in  relation  to  the  average  score  the 
shape  of  the  udder  is  the  most  variable  part  of  the  conformation. 
The  least  variable  is  the  size.  The  general  appearance  of  the  cow 
and  the  shape  of  the  fore  udder  have  the  most  variation  when 
scored  by  the  different  judges. 

There  is  some  correlation  between  the  variation  of  the  dif- 
ferent parts  and  the  variation  of  the  milk  yield.  The  variation  of 
the  shape  of  the  body  and  size  of  the  barrel  is  correlated  with  the 
variation  of  the  milk  yield  such  that  the  more  the  different  cows 
vary  in  the  barrel,  the  more  the  milk  yield  varies.  A  similar  cor- 
relation exists  for  the  shape  and  size  of  the  fore  udder. 

Correlation  Between  the  Points  of  Conformation  and 

]\IiLK  Yield. 

With  these  basic  data  in  hand  we  may  proceed  to  the  rela- 
tions which  exist  between  the  score  given  a  part  of  the  conforma- 
tion by  the  judge  and  the  milk  yield  of  the  cow.  Here  we  have  a 
means  of  analyzing  the  personal  equation  of  each  judge  in  com- 
parison with  his  real  abiHty  in  selecting  the  high  or  low  producing 
cow  on  the  basis  of  her  conformation.  Again  the  points  of  the 
dairy  cow's  conformation  which  are  emphasized  by  these  judges, 
may  be  compared  with  the  milk  yields  of  the  cows  to  determine 
the  worth  of  .  these  points  as  a  basis  for  selecting  dairy  cattle 
Table  3  gives  the  correlation  coefficients  between  the  score  of 
each  individual  point  of  conformation  and  the  milk  yield  of  the 
cow. 

Each  judge  is  an  able  cattleman  whose  name  would  be  rec- 
ognized by  most  of  my  readers.  Each  has  his  personal  equation 
in  judging  cattle.  By  averaging  the  correlation  coefficients  an 
average  of  the  personal  equations  of  the  different  judges  is  ob- 
tained. These  average  correlation  coefficients  for  each  part  of 
the  Ijody  making  up  the  conformation  are  given  in  the  lower  line 
of  table  3.  The  order  of  merit  of  the  five  leading  points  for 
indicating  milk  yield  is  (1)  total  score,  (2)  milk  veins,  (3)  rear 
udder,  (4)  udder  large  size,  (5)  body  wedge  shape.  These  are 
the  principal  points  which  are  indicative  of  milk  yield.  Their 
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order  of  merit  is  practically  the  same  as  that  given  in  a  former 
paper  on  this  same  subject.* 

The  total  score  has  the  highest  average  correlation  with  milk 
yield.  A  study  of  the  correlation  coefficients  between  total  score 
and  milk  yield  as  given  in  the  last  right  hand  column  of  table  3 
shows  that  the  different  men  vary  considerably  in  their  ability  to 
judge  the  cows  for  their  milk  yield.  Out  of  the  nineteen  men 
who  judged  different  groups  of  Jersey  Registry  of  Merit  cattle, 
nine  clearly  could  judge  dairy  cattle  by  the  score  card  and  select 
the  better  milkers,  eight  were  mediocre  judges,  and  two  were 
worse  than  mediocre,  giving  the  low  producing  cows  better  scores 
than  the  high  producers.  On  the  correlation  scale,  the  range  of 
ability  was  large,  from  0.614  to  — 0.098.  The  average  ability  of 
this  group  of  judges  to  score  cattle  for  milk  yield  was  0.246.  This 
is  about  25  per  cent  better  than  is  the  judgment  of  the  average 
trained  dairyman  as  given  for  all  cattle. 

As  shown  in  a  former  paper^  there  is  no  relation  between  the 
average  score  given  by  each  judge  to  his  group  of  cows  and  the 
ability  of  that  judge  to  score  those  cows  for  milk  production. 
When  it  is  noted  that  the  mental  scale  of  each  judge  differs  con- 
siderably this  fact  is  significant.  It  shows  clearly  why  two  equally 
good  judges  of  cattle  may  place  their  cows  several  points  apart, 
while  at  the  same  time  they  keep  the  cows  in  the  relative  order  of 
milk  yield. 

The  comparison  of  the  mean  milk  yields  of  the  different 
groups  of  cows  with  the  ability  of  the  judges  to  score  cattle  shows 
that  the  cows  whose  average  milk  yields  are  the  larger  are  more 
easily  judged  for  milk  yield  than  are  the  groups  of  cows  whose 
average  milk  yields  are  lower.  Likewise,  the  groups  composed  of 
cows  with  quite  variable  milk  yields  are  more  easily  judged  than 
are  those  groups  of  cows  which  have  closely  similar  milk  yields. 
It  is  furthermore  shown  that  the  men  who  can  score  cattle  most 
accurately  for  milk  yield  tend  to  have  their  scores  show  more 
variation  than  do  the  men  who  cannot  score  cattle  as  well. 

The  raw  data  for  our  problem,  **to  analyze  wherein  lay  the 
superiority  or  inferiority  of  a  cattle  judge  in  determining  by  a 

"Gowen,  John  W. 

1920.    Conformation  and  its  relation  to  milk  producing  capacity  in 
Jersey  cattle.    In  Jour.  Dairy  Science,  Vol.  Ill,  No.  1,  pp.  1-32. 
'loc.  cit. 
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cow's  conformation  what  her  probable  milk  yield  would  be"  are 
now  presented.  In  treating  these  data  the  question  arises  as  to 
how  to  select  the  good  judges,  the  fair  judges,  or  the  poor  judges 
of  dairy  cattle.  It  seems  fairly  obvious  that  if  a  judge  can  select  ' 
the  good  from  the  poor  cows  on  the  basis  of  their  total  score  he 
is  a  good  cattle  judge.  On  the  other  hand,  it  might  be  true  that  a 
judge  whose  opinion  on  all  of  the  points  of  conformation  was  not 
particularly  good,  would  still  be  an  expert  judge  of  dairy  cows 
when  it  came  to  some  individual  point  like  milk  veins.  It  is,  there- 
fore, desirable  to  study  those  judges  who  are  able  to  select  the 
good  cows  by  some  one  individual  point  of  conformation.  Then, 
too,  it  appears  equally  obvious  that  the  choice  of  the  parts  of  con- 
formation, on  which  to  classify  the  good,  fair  or  poor  judges, 
should  be  based  on  those  points  which  are  in  themselves  valuable 
to  the  average  dairyman  in  determining  a  cow's  probable  milk, 
yield.  With  these  considerations  in  mind  the  author  has  chosen 
to  analyze  the  data  contained  in  table  3  as  follows.  The  good, 
fair,  or  poor  judges  are  determined  on  the  basis  of  their  ability 
to  select  cows  for  milk  yield  by  the  following  points  of  conforma- 
tion presented  in  order  of  their  relative  merit  for  determining 
probable  milk  yield  (1)  total  score,  (2)  milk  veins,  (3)  udder, 
large  size,  (4)  rear  udder  well  rounded,  (5)  body  wedge  shaped, 
(6)  general  appearance,  (7)  thighs,  (8)  fore  udder. 

Total  Score  and  Good,  Fair,  axd  Poor  Judges. 

In  the  data  available  for  the  correlations  between  the  dif- 
ferent parts  making  up  conformation  and  milk  yield  as  given  in 
table  3,  a  means  is  offered  for  determining  on  what  points  the 
judges,  who  can  select  cattle  by  their  total  score  and  pick  the  high 
producers  from  the  low  producers,  place  their  emphasis.  If  the 
correlation  coefficients  for  the  relation  between  a  given  point  of 
conformation  and  milk  yield  are  correlated  with  the  correlation 
coefficients  for  the  relation  of  total  score  and  milk  yield,  a  meas- 
ure will  be  obtained  of  the  emphasis  placed  on  the  different  points 
by  the  good,  or  poor  judges.  These  correlation  coefficients  have 
been  obtained  and  are  given  in  table  4,  arranged  in  order  of  their 
magnitude. 
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TABLE  4. 


Correlation  coefficients  for  the  correlations  of  total  score  and  milk 
yield  with  the  correlations  of  the  other  parts  of  conforma- 
tion and  milk  yield.  ■ 


The  correlation  coefficients  of  the  correlations  between  the 
score  of  the  character  and  milk  yield  and  the  total  score  of  the 
given  judge  and  the  milk  yield  of  his  cows  are  given  in  table  4. 
In  studying  table  4  the  correlation  coefficients  of  each  part  should 
be  considered  together  with  the  average  correlation  coefficient  of 
that  part  as  given  in  table  3.  These  constants  show  the  points  of 
conformation  by  which  the  good  judge  is  able  to  place  his  cows 
more  nearly  in  their  relative  order  of  milk  yield  than  the  poor 
judge.  The  highest  correlation  coefficient  is  for  the  general  ap- 
pearance of  the  cow.  That  is,  the  good  judges  are  able  to  place 
the  cows  much  better,  as  regards  milk  yield,  by  their  general  ap- 
pearance than  are  the  poor  judges  of  dairy  cattle.  The  good 
judges  also  see  a  high  relation  between  body  shape  and  milk 
yield  that  is  not  seen  by  the  poor  judges.  In  the  same  manner 
the  fore  udder,  appearance  of  eyes  and  size  of  the  muzzle,  the 
udder  as  a  whole,  the  rear  udder  and  condition  and  placement  of 
the  teats  are  points  wherein  the  good  judges  are  able  to  select  the 


Character 


Correlation  coefficients 


General  appearance 

Body — wedge  shape 

Fore  udder 

Eyes  full  and  placid 

Udder — broad,  level,  or  spherical 

Rear  udder 

Teats 

Tail 

Neck 

Head — medium  size 
Lung  capacity 

Udder — large  size  and  not  fleshy 
Thighs  flat  and  well  cut  out 
Size 

Rump  long 
Milk  veins 
Hip-bones 

Back  straight  to  hip-bones 


.88 
.85 
.73 
.71 
.66 
.66 
.61 
.58 
.49 
.43 
.36 
.36 
.30 
.28 
.25 
.23 
.18 
.18 
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better  milkers  from  the  poorer  milkers  to  a  greater  extent  than 
are  the  poor  judges. 

Let  us  return  and  examine  what  the  true  value  of  these 
oints  in  themselves  may  be  in  showing  the  probable  milk  yield 
f  the  cow.  The  average  correlation  coefficients  of  table  3  give 
hese  data.  It  is  found  that  general  appearance  has  some  relation 
o  milk  yield  but  that  it  is  not  so  large  as  the  relation  of,  say,  milk 
eins  to  milk  yield.  Similarly  body  shape  has  some  relation  to 
ilk  yield,  higher  in  fact  than  general  appearance,  and  yet  the 
good  judge  places  his  cows  less  accurately  in  their  relative  order 
of  milk  yield  by  it  than  he  does  by  the  general  appearance  of  these 
cows.  This  is  particularly  true  of  the  fore  udder,  the  good  judges 
finding  much  in  it  to  indicate  the  good  cow,  but  the  fore  udder  is 
itself  averaged  to  be  only  slightly  indicative  of  the  good  cow. 
These  facts  show  that  something  else  is  needed  to  complete  this 
study.  AMiile  table  4  is  strikingly  suggestive  we  need  to  go 
further  and  analyze  each  group  separately.  The  correlation  co- 
efficients between  total  score  and  milk  yield  range  from  .614  to 
— .098  as  seen  in  the  last  column  of  table  3.  Three  groups  will 
be  made.  The  first  group  will  include  the  6  judges  whose  total 
score  has  the  highest  correlation  with  milk  yield.  The  average 
correlation  for  the  group  is  .476.  The  second  group  will  include 
the  next  6  judges  arranged  according  to  the  correlation  between 
total  score  and  milk  yield.  The  average  correlation  for  the  group 
is  .239.  The  last  group  contains  the  7  judges  who  had  the  lowest 
relation  between  total  score  and  milk  yield.  Their  average  was 
.055.  The  first  group  might  be  considered  the  best  judges  and 
called  1  ;  the  second  group  the  fair  judges  and  called  2;  the  third 
group  the  poor  judges  and  called  3.  The  average  correlation 
coefficients  for  each  group  of  judges  and  for  each  part  of  con- 
formation is  given  in  table  5. 

While  some  of  the  same  points  are  shown  in  table  5  as  were 
shown  for  table  4.  the  facts  shown  in  table  4  are  more  easily  and 
correctly  interpreted  by  a  comparison  with  table  5.  The  average 
correlation  coefficients  for  the  milk  yield  and  score  on  the  A  of 
Head  for  group  1  judges  is  .15;  that  for  group  2  is  .04;  and  for 
group  3  is  — .07.  It  will  be  noted  that  while  these  correlation 
coefficients  are  small  they  decrease  steadily  as  the  correlation  co- 
efficients between  the  total  score  and  milk  yield  decrease.  That 
is,  there  is  some  relationship  between  a  judge's  ability  to  place  his 
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TABLE  5. 

Average  correlation  coefficients  for  parts  of  body  conforma- 
tion and  milk  yield  for  the  best  judges,  group  i,  the  fair  judges, 
group  2,  and  the  poor  judges,  group  The  arrangement  of  the 
judges  is  based  on  their  correlation  coefficients  between  total  score 
and  milk  yield  given  in  table 


Parts  of  Conformation 


Judge's 
group 

Head 

Neck 

Body 

Tail 

A* 

B 

A 

B 

c 

D 

E 

F 

1 

2 
3 

.15 
.04 
-.07 

.18 
—.01 
—.15 

.29 
.06 
.08 

.08 
—.03 
—.03 

.42 
.18 
—.00 

.06 
—.05 
—.10 

.20 
.02 
.11 

.12 
.08 
.05 

.15 
.11 
.05 

.18 
.03 
.02 

Udder 

Teats 

Milk 
veins 

Size 

General 
appearance 

Total 
score 

A 

B 

0 

D 

.23 
.30 
.11 

.19 
.19 
—.12 

.17 
.09 
—.08 

.33 
.25 
.11 

.24 
.14 
.00 

.30 

.20 
.20 

.01 
.07 
—.02 

.29 
.20 
—.05 

.48 
.24 
.06 

*The  significance  of  the  divisions  may  be  seen  from  the  score  card  presented  earlier. 


COWS  on  the  basis  of  the  conformation  of  their  A  of  head  for 
milk  yield  and  the  ability  of  the  judge  to  place  his  cows  on  the 
basis  of  their  total  score  for  milk  yield  even  though  the  character 
of  the  A  of  head  is  not  a  good  indicator  of  milk  yield.  It  will  be 
noted  that  this  is  very  distinctly  true  of  the  B  of  head,  the  aver- 
age correlation  coefficient  declining  steadily.  This  relatively  large 
average  size  of  the  correlation  coefficients  for  the  first  group  (1) 
steadily  declining  through  the  second  group  (2)  to  the  third 
group  (3)  is  accentuated  for  general  appearance,  B  of  body  and 
C  of  udder  even  though  the  value  of  these  parts  may  be  small  in 
pointing  to  the  high  or  low  milk  yielding  cow.  This  point  is  very 
nicely  illustrated  in  the  case  of  the  body  wedge  shaped,  as  com- 
pared with  the  characters  of  the  fore  udder.    While  the  body 
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MERIT  or  POINTS  OF  CONFORMATION  IN  DETERMINING- 
YEARLY  MILK  YIELD  WHEN  USED  BY  ^OOD,  FAIR,  OR  POOR 

JUDO-ES.  THE  STANDARD  OF  COMPARISON  IS  THE  7- DAY  TEST 


TOTAL  SCORE 


BODY  WEDQrE  SHAPE. 


.REAR  UDDER 


.NECK 


Fig.  23.  The  length  of  the  bars  represent  the  average  value  of  the 
correlation  coefficients  as  given  in  table  5. 
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shape  is  probably  more  than  4  times  as  good  an  indicator  of  milk 
yield  as  the  character  of  the  fore  udder,  the  good  judges  find  in 
both,  indications  of  the  good  cows  whereas  the  group  3  judges 
find  little  or  no  value  in  either  one. 

Figure  23  shows  these  facts  graphically.  The  length  of  the 
black  bars  represents  the  numerical  value  of  the  correlation  coeffi- 
cients. The  first  bar  gives  the  relation  between  the  7-day  and 
365-day  tests  as  determined  for  Holstein-Friesian  cattle.  The 
succeeding  bars  give  the  relative  value  of  the  leading  diagnostic 
points  of  conformation  for  milk  yield  as  derived  in  table  5.  The 
upper  bar  gives  the  value  for  the  first  group  of  judges,  the  sec- 
ond bar  the  fair  judges  and  the  third  bar  the  poor  judges.  AVhere 
no  bar  is  indicated  the  average  correlation  coefficient  is  zero. 

If  a  comparison  is  made  between  the  short  time  milk  yield 
and  any  point  of  conformation  as  to  the  merits  of  the  two  for 
predicting  milk  yield  it  is  clear  that  no  point  of  conformation, 
even  in  the  hands  of  judges  selected  for  their  ability  to  judge 
cattle,  is  equal  to  a  milk  record  of  so  short  a  time  as  7  days. 

Another  kind  of  relation  may  be  noticed.  It  will  be  remem- 
bered that  the  character  of  the  milk  veins  is  one  of  the  best  points 
of  conformation  in  showing  the  probable  milk  yield  of  the  cow. 
It  will  be  noted  in  table  5  that  while  the  group  1  judges  were  a 
Httle  better  able  to  judge  the  cow's  milk  yield  from  her  milk 
veins  than  were  groups  2  and  3,  the  average  correlation  coefficients 
for  2  and  3  were  the  same.  Furthermore  for  all  these  groups  the 
average  correlations  are  high  as  compared  with  the  other  points 
of  conformation.  Under  such  circumstances  it  is  apparent  that 
here,  in  milk  veins,  is  a  point  that  can  be  used  by  even  the  un- 
skilled with  a  fair  degree  of  success,  in  picking  out  the  better 
milking  cows.  Another  similar  point  might  be  mentioned  in  the 
size  and  character  of  the  udder. 

A  significant  fact  presents  itself  if  the  whole  table  be  scanned. 
It  will  be  noticed  that  in  almost  every  case  that  the  group  (1) 
judges  have  larger  average  correlation  coefficients  for  each  of  the 
different  points  of  conformation  and  milk  yield  than  either  group 
2  or  3  judges  for  these  items.  Similarly  the  group  2  judges  have 
a  larger  relation  for  the  points  of  conformation  and  milk  yield 
than  the  group  3  judges.  This  larger  size  of  the  average  group  1 
correlation  coefficients  as  compared  with  those  of  group  2  could 
be  explained  by  two  hypotheses.    The  fact  that  the  groups  of 
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judges  were  chosen  on  the  basis  of  the  correlation  coefficient  for 
score  and  milk  yield  would  tend  to  make  the  average  correlation 
coefficients  for  group  ('!')  larger  than  those  of  group  (2)  and 
those  of  group  ('2')  larger  than  group  ('3)  because  the  net  corre- 
lation for  total  score  and  milk  yield  is  partly  determined  by  the 
placement  of  a  coav  on  the  basis  of  her  individual  parts  of  con- 
formation. The  other  hypothesis  to  account  for  this  ditterence 
would  be  that  the  judges  of  group  ('1)  were  actually  more  able 
cattle  jucfges  for  milk  yield  based  on  any  or  all  parts  of  con- 
formation than  were  the  judges  of  group  (  2  i.  and  similarly  the 
judges  of  group  ('2')  were  better  judges  than  those  of  group  (3). 
As  shown  later  the  second  hypothesis  appears  correct. 

]\IiLK  \"eixs  axd  Good,  Fair,  axd  Poor  Judges. 

There  are  other  ways  of  arranging  these  judges  into  the 
three  groups  of  ablest,  fair,  and  poor.  Thus  the  points  of  con- 
formation, milk  veins,  the  udder — large  size,  the  rear  udder,  the 
body  wedge  shaped,  the  general  appearance,  thighs,  the  rump,  the 
fore  udder,  are  all  worth  the  consideration  of  the  dair}'man  in 
selecting  a  dairy  cow.  These  19  judges,  who  are  now  being 
studied.  A'aried  in  their  abilit}-  to  use  these  points  in  choosing  the 
good  dairy  cow.  To  obtain  the  greatest  possible  knowledge  of 
the  relative  value  of  the  ditterent  points  in  selecting  dairy  cattle 
it  becomes  necessary  to  study  all  of  these  points.  This  will  be 
done  in  the  sections  which  are  to  follow. 

The  character  of  the  milk  veins  was  found  to  be  one  of  the 
most  reliable  characteristics  in  selecting  the  high  yielding  cows 
from  the  low  yielding  cows.  This  point  is  an  individual  point  of 
conformation  and  the  judgment  of  it  should  be  little  influenced 
by  other  parts  of  conformation.  It  Avill  further  be  remembered 
that  the  character  of  the  milk  veins  was  used  by  the  previous 
three  groups  of  judges  aboiu  equally  well  in  determining  the 
probable  milk  yield  of  the  cows.  The  correlation  coefficients  be- 
tween the  correlation  of  score  for  milk  veins  and  milk  yield  and 
the  other  parts  of  conformation  and  milk  yield  are  given  in 
table  6. 
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TABLE  6. 

Correlation  coefficients  for  the  correlation  of  milk  veins  and  milk 
yield  zuith  the  correlations  of  the  other  parts  of  conforma- 
tion and  milk  yield. 


Character 

Correlation  coefficient 

Bodv — hip  bone 

—.53 

Tail 

.50 

-LvCdl  U.U.U.Ci 

.44 

T  nncr  ppinppitv 

.40 

XJLCaLL  C  \  Co    1  Ull 

TTrlrlpr  l^rcrp 

.32 

Neck 

.^u 

Teats 

.26 

Body — wedge  shape 

.24 

Fore  udder 

.22 

Total  score 

.18 

General  appearance 

.12 

Rump  long 

.11 

Head — medium  size 

—.12 

Thighs 

.07 

Udder — ^broad,  level 

.07 

Body — back  straight 

.04 

Size 

.01 

Examination  of  table  6  shows  that  the  judges  who  select 
cows  of  good  milk  yield  by  means  of  the  milk  veins  place  a  nega- 
tive emphasis  on  the  body — hip-bones  high  and  wide  apart.  Ex- 
pressed differently  this  means  that  the  good  judges  on  the  basis 
of  milk  veins  are  the  poor  judges  on  the  basis  of  body — hip-bones 
high,  etc.  and  the  poor  judges  on  the  basis  of  milk  veins  were  the 
good  judges  on  the  basis  of  the  body — hip-bones  high  etc.  The 
tail, — long,  etc  is  emphasized  by  the  good  judges  but  not  by  the 
poor  ones.  These  two  points,  character  of  the  hip-bones  and  of 
the  tail,  are  rather  inferior  parts  by  which  to  judge  the  cow.  The 
appearance  of  the  rear  udder  is  a  valuable  one.  This  point  is 
given  emphasis  by  the  fact  that  the  good  judges  on  the  basis  of 
milk  veins  are  also  good  judges  on  the  basis  of  the  rear  udder 
whereas  the  poor  judges  on  one  are  poor  on  the  other. 

These  facts  show  the  need  of  a  table  for  the  good,  fair,  and 
poor  judges,  based  on  milk  veins,  similar  to  table  5.  This  is  pre- 
sented in  table  7.  The  average  correlation  coefficients  for  the  19 
judges  divided  into  three  groups  according  to  their  ability  to 
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select  the  high  milking  cows  from  the  low  milking  cows  on  the 
basis  of  their  milk  veins  are  given  in  table  7.  To  avoid  confusion 
the  ablest  group  is  called  (4),  and  has  an  average  correlation  for 
milk  veins  and  milk  yield  of  .465  for  its  6  judges ;  the  next  group 
is  called  (5)  with  an  average  correlation  of  .258  for  its  6  judges; 
the  lowest  group  is  called  (6)  and  has  an  average  correlation  of 
.012  for  its  7  judges. 

TABLE  7. 

Average  correlation  coefficients  for  parts  of  body  conforma- 
tion and  milk  yield  for  the  best  judges,  group  4;  the  fair  judges, 
group  5;  and  the  poor  judges,  group  6.  The  arrangement  of  the 
judges  is  based  on  their  correlation  coefficients  between  the  score 
of  the  milk  veins  and  the  milk  yield. 


Judge's 
group 

Head 

Neck 

Body 

Tall 

A 

B 

A 

B 

0 

D 

E 

4 

.03 

.02 

.28 

.13 

.30 

.04 

.17 

.02 

.14 

.18 

5 

.13 

.03 

.06 

—.13 

.18 

—.12 

.04 

.07 

.05 

.05 

6 

—.04 

—.04 

.10 

—.00 

.10 

—.02 

.13 

.14 

.11 

.01 

Tjdder 

Teats 

Milk 
veins 

Size 

General 
appearance 

Total 

score 

A 

B 

C 

D 

.25 

.11 

.11 

.34 

.14 

.47 

.03 

.21 

.37 

.19 

.07 

.04 

.17 

.15 

.26 

—.02 

.12 

.19 

.18 

.06 

.01 

.17 

.08 

.01 

.04 

.09 

.20 

The  character  of  the  neck,  of  the  size  and  shape  of  the  body,  the 
rear  udder  and  general  appearance  of  the  cow  are  the  points, 
which  have  value  in  indicating  the  good  cow,  emphasized  by  the 
good  judges.  Of  the  other  points  which  indicate  the  good  pro- 
ducing cow  from  the  poor  one,  the  udder  large  sized  not  fleshy  is 
a  point  where  the  good  and  the  poor  judges  are  about  equally 
able  to  choose  the  better  milking  from  the  poorer  milking  cows. 
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Other  Parts  of  Conformation  and  Good,  Fair,  and  Poor 

Judges. 

The  two  previous  cases  give  a  fairly  complete  picture  of  the 
methods  used  in  approaching  this  problem  and  the  conclusions 
to  be  drawn  from  them.  There  are,  however,  a  number  of  other 
important  points  of  conformation  on  which  we  may  separate  the 
good,  fair,  and  poor  judges  and  determine  the  points  on  wdiich 
these  three  groups  of  judges  lay  emphasis.  The  tables  showing 
these  comparisons  will  be  given  together  as  they  lead  to  essentially 
the  same  general  conclusions. 

TABLE  8. 


Correlation  coefficients  for  the  correlation  of  a  given  con- 
formational point  and  milk  yield  zvith  the  correlation  of  other 
parts  of  conformation  and  milk  yield. 


Parts  of 
conformation 

Point  of  conformation  for  which  the  comparison  is  made 

Average  of 
all  points 

Udder  A 

Udder  D 

Body  B  G.  App. 

Body  r 

Body  D 

Udder  0 

Head  A 

—.02 

—.06 

.14 

.51 

—.25 

.08 

.35 

.08 

.01 

.29 

.56 

.63 

.05 

.08 

.37 

.21 

Neck 

.25 

.53 

.31 

.23 

.31 

.32 

.24 

.31 

Body  A 

.38 

.60 

.26 

.16 

.31 

.63 

.37 

.39 

B 

.27 

.70 

.67 

.30 

.08 

.58 

.41 

C 

.14 

.18 

.09 

.23 

—.23 

.09 

—.12 

.01 

D 

—.09 

.05 

.08 

.11 

.22 

.35 

.12 

E 

—.33 

—.30 

—.01 

.25 

— !io 

.19 

.11 

—.09 

F 

.18 

.31 

.30 

.2^ 

.22 

.68 

.28 

Tail 

.21 

.57 

.53 

.35 

.38 

.31 

.52 

.42 

Udder  A 

.61 

.27 

.35 

.18 

—.09 

.41 

.29 

B 

.72 

.59 

.83 

.67 

.20 

—.09 

.50 

.44 

C 

.41 

.40 

.58 

.76 

.68 

.35 

.49 

D 

.61 

.70 

.47 

.31 

.05 

.40 

.43 

Teats 

.61 

.41 

.42 

.48 

.09 

—.02 

.54 

.35 

Milk  Veins 

.32 

.44 

.24 

.12 

.07 

.11 

.22 

.22 

Size 

.30 

.17 

.28 

.67 

.18 

.13 

.31 

.26 

G.  App. 

.35 

.47 

.67 

.20 

.11 

.76 

.38 

Total  score 

.34 

.61 

.83 

.82 

.22 

.31 

.73 

.50 

It  is  noticeable  on  inspection  that  the  judge  who  can  place 
his  cows  on  the  basis  of  the  texture  and  size  of  their  udders  (col- 
umn 2)  is  able  to  place  his  cow^s  better  than  the  other  judges  on 
the  basis  of  the  other  udder  parts.  The  placement  of.  the  teats 
also  offers  this  judge  a  good  point  by  which  to  select  the  high  or 
the  low  producing  cows.  The  table  showing  the  value  of  the  dif- 
ferent points  in  indicating  the  worth  of  the  cow  in  milk  produc- 
tion as  determined  by  the  judges  who  were  good,  fair,  or  poor  in 
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judging  cattle  for  milk  yield  by  the  point,  Udder  A,  may  now  be 
given,  as  the  interpretation  of  table  8  also  depends  on  this  table. 
The  table  also  contains  the  same  information  for  the  other  points 
of  conformation  which  was  used  in  determining  the  ability  of  the 
cattle  judge. 

The  average  correlation  coefficients  of  each  of  the  three 
groups  of  judges  for  the  different  characters  and  milk  yield  are 
given  in  table  9.  The  seventh  group  judges  constitute  those  who 
could  select  the  high  milk  producing  cows  from  the  low  milk  pro- 
ducing cows  on  the  basis  of  their  udder,  large  size  and  not  fleshy. 
The  group  8  judges  were  inferior  to  the  group  7  but  better  than 
group  9.  The  group  9  judges  were  those  which  were  least  able  to 
select  the  high  milking  cows  from  the  low  milking  cows  on  the 
basis  on  the  size  and  texture  of  the  udder.  In  a  similar  manner 
the  data  are  tabulated  for  the  other  groups  of  judges.  The  point 
of  conformation  on  which  the  ability  of  the  judges  is  graded  is 
indicated  at  the  beginning  of  each  group.  The  conclusions  for 
each  division  of  conformation  as  drawn  from  a  study  of  tables 
8  and  9  may  be  briefly  indicated  as  follows,  the  italics  indicate 
the  point  of  conformation  on  which  the  ability  of  the  judges  was 
determined. 

Udder  A.  The  neck;  the  wedge  shape  and  size  of  the  body; 
the  thighs  ;  the  udder  broad,  level ;  the  fore  udder  ;  the  rear  udder  ; 
the  teats ;  the  milk  veins ;  the  general  appearance  and  the  total 
score  are  all  points  of  conformation  found  valuable  in  judging 
dairy  cattle  by  the  judges  who  can  select  cows  for  milk  yield  on 
the  basis  of  the  udder  large  sized,  udder  A. 

Udder  D.  The  good  cattle  judge  in  contrast  to  the  poor 
judge  (as  determined  by  his  ability  to  choose  the  high  milking 
cow  from  the  low  milking  one  by  appearance  of  the  rear  udder), 
is  able  to  place  his  cows  more  nearly  in  their  relative  order  of 
milk  yield  by  the  appearance  of  the  following  points  given  in 
order  of  merit;  the  body  wedge-shaped;  the  total  score  of  the 
animal ;  the  large  size  of  the  whole  udder ;  the  lung  capacity,  the 
broad  level  udder ;  the  character  of  the  tail ;  and  the  neck  (table 
8).  The  points  wherein  the  good  judges  find  most  to  indicate  the 
productive  capacities  of  the  cow  are  neck ;  body — wedge-shaped ; 
thighs  ;  udder — large  sized ;  udder — broad  not  cut  between  teats ; 
fore  udder;  teats;  milk  veins ; -general  appearance;  and  total  score 
(table  9). 
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Body  B.  The  able  judge  of  a  cow's  milk  yield  on  the  basis 
of  body  B  places  his  cows  more  nearly  in  their  relative  order  of 
milk  yield  by  the  appearance  of  the  following  points,  named  in 
order  of  their  relative  importance;  udder — broad,  level;  total 
score ;  rear  udder ;  general  appearance ;  fore  udder ;  eyes,  muzzle, 
and  jaw  ;  tail  (table  8).  Points  of  conformation  wherein  the  good 
judges  find  most  to  indicate  the  milk  producing  capacities  of  the 
cow  (table  9)  are  head;  eyes  and  muzzle;  neck;  thighs;  tail; 
udder,  large  sized;  udder,  broad  and  level;  fore  udder;  rear  ud- 
der ;  teats ;  milk  veins  ;  general  appearance ;  total  score.  Among 
the  characters  in  the  use  of  which  the  good  judges  do  not  particu- 
larly excel  the  poor  judges  and  yet  have  considerable  value  for 
the  selection  of  the  good  milking  cows  from  the  poor  ones  may 
be  mentioned  the  udder — large  sized  and  the  milk  veins. 

General  appearance.  The  capable  judge  as  determined  by 
his  ability  to  choose  the  high  milking  cow  from  the  low  one  by  the 
general  appearance  places  his  cows  more  nearly  in  their  relative 
order  of  milk  yield  than  the  poor  judge  by  examination  of  the 
following  points  of  conformation ;  total  score ;  fore  udder ;  eyes 
full,  muzzle  broad;  body  wedged-shaped ;  size  of  cow;  udder, 
broad,  level;  medium  sized  head  (table  8).  The  points  of  con- 
formation in  which  the  good  judges  find  most  to  indicate  the  good 
cow  (table  9)  are  neck;  body,  wedged-shaped;  udder,  large  size; 
udder,  broad  and  level ;  the  fore  udder ;  the  rear  udder ;  milk 
veins;  and  total  score.  The  points  of  conformation  which  seem 
to  be  equally  valuable  to  the  good  and  poor  judges  in  selecting  the 
productive  cow  from  the  unproductive  cow  are  the  udder  size 
and  the  milk  veins. 

Body  F.  The  better  judges  for  this  group  place  their  cows 
most  nearly  in  their  relative  order  of  milk  yield  by  the  fore  udder 
(table  8.)  Table  9  shows  that  the  points  of  conformation  wherein 
the  good  judge  finds  most  to  indicate  the  productive  capacities  of 
the  good  cow  are  the  neck;  the  body,  wedge-shaped;  the  udder, 
large  size ;  the  fore  udder ;  the  rear  udder ;  the  teats ;  the  milk 
veins;  and  the  total  score.  Anrong  the  points  of  conformation 
which  have  some  value  in  indicating  milk  yield  and  yet  are  points 
in  the  use  of  which  the  good  judges  do  not  excel  the  poor  judges  in 
selecting  the  good  milking  cow  from  the  poor  one  may  be  men- 
tioned the  udder,  large  size ;  teats ;  milk  veins ;  the  general  appear- 
ance ;  the  total  score. 
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Body  D.  The  good  judge,  as  determined  by  his  abiUty  to 
choose  most  accurately  the  high  milking  cow  from  the  low  milk- 
ing cow  by  the  aid  of  the  appearance  of  the  rump,  is  able  to  place 
his  cows  more  nearly  in  their  relative  order  of  milk  yield  than  the 
poor  judge  by  the  appearance  of  lung  capacity.  Table  8  shows 
further  that  in  the  use  of  certain  other  points,  as  for  example  the 
fore  udder,  the  good  judge  excels  the  poor  judge  but  by  an 
amount  so  small  as  to  be  scarcely  significant.  The  points  of  con- 
formation in  which  the  good  judges  find  most  to  indicate  the  good 
cows  (table  9)  are  neck;  body  wedge-shaped;  udder  size;  rear 
udder ;  milk  veins ;  general  appearance ;  and  total  score.  The 
points  which  seem  of  about  equal  value  to  the  good  judge  and  to 
the  poor  judge  in  choosing  the  high  milking  cow  from  the  low 
milking  cow  are  body — wedge-shaped ;  udder  size ;  rear  udder ; 
milk  veins ;  general  appearance ;  and  total  score. 

Udder  C.  The  correlation  coefficients  given  in  table  8  show 
that  the  good  judge  of  dairy  cattle  in  contrast  to  the  poor  judge, 
as  determined  by  his  al)ility  to  choose  the  high  milk  cow  from  the 
low  one  by  the  appearance  of  the  fore  udder,  is  able  to  place  his 
cows  more  nearly  in  their  relative  order  of  milk  yield  by  the  fol- 
lowing points  of  conformation  given  in  their  order  of  merit;  gen- 
eral appearance ;  total  score ;  thighs  ;  body  wedge  shaped ;  teats ; 
tail;  udder,  broad  and  level.  Table  9  shows  that  the  points  in 
which  the  good  judge  finds  most  to  indicate  the  productive  capac- 
ities of  the  cow  are  neck ;  body  wedge  shaped ;  thighs ;  udder  size ; 
udder  broad  and  level ;  fore  udder ;  teats ;  milk  ve'ins ;  general  ap- 
pearance ;  and  total  score.  Among  those  points,  valuable  in  indi- 
cating probable  high  milk  yield,  in  the  use  of  which  the  good 
judges  do  not  particularly  excel  the  poor  judges  are  the  rear 
udder,  and  the  milk  veins. 

The  Points  of  Conformation  and  the  Cattle  Judges'  Per- 
sonal Equation  Considered  from  the  Viewpoint 
OF  THE  Prediction  of  Milk  Yield. 

The  mass  of  evidence,  just  presented,  may  now  be  gathered 
together.  The  average  Jersey  cow  making  the  Registry  of  Merit 
was  found  to  be  about  10  points  under  the  ideal  type.  The  most 
seriously  defective  of  the  parts  makhig  up  the  conformation  were 
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the  size  and  shape  of  the  fore  udder,  size  and  shape  of  the  whole 
udder  and  the  size  and  character  of  the  milk  veins. 

The  average  scores  given  the  different  points  vary.  The  gen- 
eral appearance  of  the  cow.  the  size  and  character  of  the  udder, 
the  size  and  shape  of  the  fore  udder,  the  size  and  shape  of  the 
.  rump,  and  the  size  and  shape  of  the  barrel  are  points  of  confor- 
mation for  which  the  different  judges  give  quite  diff'erent  scores. 
It  is  further  shown  for  the  points  of  conformation, — shape  of 
udder  and  the  body  wedge  shaped. — that  as  the  average  score 
given  these  parts  ])y  the  different  judges  increases  the  milk  yield 
also  increases.  In  other  words  there  is  an  approach  to  a  standard 
for  these  parts  of  conformation  which  is  recognized  between 
judges.  \Mien  the  milk  veins  are  studied  it  is  found  that  they  do 
not  increase  in  score  when  the  milk  yield  of  the  group  of  cows 
increases.  Such  a  condition  of  aff'airs  points  to  the  probability 
that  there  is  not  the  same  recognized  standard  for  the  milk  veins 
that  there  is  for  the  udder  and  body  shape. 

The  most  valual^le  part  of  the  conformation  of  the  cow  as 
indicated  by  the  score  is  the  shape  of  the  udder.  The  general 
appearance  of  the  cow  and  the  shape  of  the  fore  udder  have  the 
most  variation  when  scored  by  the  diff'erent  judges.  Between 
each  group  of  cattle,  which  fell  to  the  lot  of  the  judge  to  score, 
there  is  some  correlation  between  the  variation  of  the  shape  and 
size  of  the  barrel  and  the  variation  in  milk  yield.  A  similar  cor- 
relation exists  for  the  variation  of  the  fore  udder  and  milk  yield. 
Expressed  in  absolute  terms  this  correlation  means  that  the  more 
variable  the  size  and  shape  of  the  barrels  or  fore  udders  within  a 
group  the  more  variable  are  the  milk  yields  of  the  cows  within 
this  group,  the  less  variable  the  size  and  shape  of  barrels  and  fore 
udders  the  less  varial:)le  the  milk  yields  within  this  group. 

The  relative  merit  of  the  diff"erent  parts  of  conformation, 
important  in  that  they  distinguish  the  high  milk  producing  cow 
from  the  low  producing  cow,  are  total  score,  milk  veins,  rear 
udder,  udder  size.  ])ody  wedge  shaped,  neck,  teats,  rump,  thighs. 
These  are  the  points  of  conformation  which  appear  valuable  for 
indicating  the  cows'  milk  yield  in  the  hands  of  the  average  trained 
dairyman.  To  the  individual  judge,  however,  these  points  do  not 
necessarily  have  the  same  values  for  determining  milk  yield  that 
they  have  for  the  average  trained  dairyman.  Thus  in  the  nineteen 
judges  studied,  nine  could  judge  dairy  cattle  by  the  score  card  and 
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select  the  better  milkers,  eight  were  fair  judges,  and  two  gave  the 
lower  producing  cow  the  higher  scores. 

In  the  pages  just  presented  we  have  analyzed  our  nineteen 
judges  for  their  ability  to  judge  dairy  cattle  for  milk  yield  by 
means  of  the  different  parts  of  conformation,  the  ability  of  these 
judges  being  determined  for  each  of  the  points  of  conformation 
which  appeared  to  be  valuable  in  revealing  milk  yield. 

These  points  were  total  score,  milk  veins,  size  and  texture 
of  udder,  size  of  rear  udder,  size  and  shape  of  body,  general  ap- 
pearance of  the  cow,  the  space  between  the  thighs,  the  length  and 
breadth  of  rump,  and  the  size  and  shape  of  the  fore  udder.  These 
men's  ability  varied  considerably  for  the  different  points. 

Certain  general  conclusions  of  interest  to  dairy  cattle  breed- 
ers come  from  a  study  of  this  variation  in  the  ability  of  the  dif- 
ferent judges.  Three  groups  of  judges  good,  fair,  and  poor  were 
made  for  each  item  of  conformation  studied.  There  were  eight 
dift'erent  points  of  conformation  hy  which  the  groups  were  made. 
A  single  judge  may  consequently  appear  in  the  good  group  eight 
times,  or  he  may  appear  in  the  poor  group  eight  times,  or  if  his 
being  in  any  one  group  is  largely  a  matter  of  chance,  he  would  be 
most  likely  to  appear  in  some  such  proportion  as  twice  in  the  good 
group,  3  times  in  the  fair  group  and  3  times  in  the  poor  group. 
Were  such  a  chance  distribution  true  it  would  show  that  judging 
ability  for  one  point  of  conformation  does  not  predispose  that 
judge  to  any  greater  ability  for  judging  milk  yield  on  any  other 
point  of  conformation.  However,  if  we  find  that  the  good  judge, 
say  for  udder — large  size  not  fleshy,  is  also  a  good  judge  for  the 
other  points  it  shows  that  judging  ability  on  one  point  indicates 
such  ability  on  other  points  of  conformation.  In  other  words 
judging  ability  is  a  generalized  ability  extending  to  all  the  points 
of  conformation  of  the  cow  which  are  at  all  indicative  of  milk 
vield.  The  evidence,  just  presented,  shows  that  the  good  judge 
for  one  point  of  conformation  is  likely  to  be  the  good  judge  for 
other  points  of  conformation.  Thus,  judge  84  was  classed  as  a 
good  judge  for  all  eight  groups,  judge  33  was  classed  as  a  good 
judge  seven  times  and  a  fair  judge  once,  judges  47  and  80  were 
fair  judges  twice  and  poor  judges  six  times  each.  If  the  con- 
tingencv  coefficient  be  determined  for  the  relation  of  position  in 
one  group  to  the  relation  of  position  in  the  other  group  it  comes 
out  to  be  .38  the  slope  being  from  good  to  poor.   Thus  the  good 
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judges  for  one  group  tend  to  be  good  judges  for  all  other  groups 
and  the  poor  judges  of  one  group  tend  to  be  the  poor  judges  of 
all  other  groups  or  broadly  speaking  judging  ability  is  a  general- 
ized ability  extending  to  each  and  every  part  of  conformation 
which  has  value  for  milk  yield. 

In  the  pages  just  presented  it  has  been  shown  that  the  good 
judges  are  good  judges  because  they  are  able  to  place  their  cattle 
with  regard  to  milk  yield  on  certain  points  of  conformation  better 
than  the  poor  judges.  If  these  data  be  summarized  we  find  that 
the  good  judge  in  contrast  to  the  poor  judge  is  able  to  place  his 
cows  more  nearly  in  their  relative  order  of  milk  yield  by  the  total 
score ;  fore  udder  :  udder — l)road  and  level :  rear  udder ;  tail ; 
body — wedge  shape,  with  deep,  large  paunch.  These  are  the  points 
of  conformation  where  the  good  judge  displays  his  greatest  skill. 
He  is  skillful  in  other  points  1nit  not  to  the  same  degree. 

The  points  of  conformation  wherein  the  good  judges  find 
most  to  indicate  milk  yield  are  total  score ;  rear  udder ;  body — 
wedge  shaped,  with  deep,  large  paunch ;  milk  veins ;  udder — large 
size ;  neck  ;  teats  ;  general  appearance  ;  thighs  ;  udder — broad  and 
level ;  fore  udder.  These  are  the  points  which  are  most  valuable 
to  the  good  judge  for  indicating  milk  yield,  they  need  not  neces- 
sarily be  the  points  wherein  the  good  judge's  skill  comes  most 
into  play.  The  poor  judge  may  be  as  able  or  nearly  as  able  as  the 
good  judge  when  using  points  like  milk  veins  for  the  selection  of 
the  high  producing  cow  from  the  poor  one.  Some  points  which 
have  value  for  indicating  the  good  cow  to  practically  all  judges 
are  milk  veins,  rear  udder,  total  score,  and  the  udder — large  size 
and  not  fleshy. 

This  study  emphasizes,  perhaps  re-emphasizes  another  fact. 
Even  when  we  choose  the  best  judges  the  average  correlation  of 
the  most  valuable  point  for  indicating  milk  yield  (total  score)  is 
only  .38;  for  the  next  point,  rear  udder,  is  only  .31;  for  body — 
wedge  shaped  with  large  deep  paunch  is  only  .31  and  for  milk 
veins  is  only  .30.  Such  results  show  that  while  the  points  of  con- 
formation are  worth  something  as  a  means  of  predicting  milk 
yield,  still  they  are  not  worth  as  much  as  could  be  wished.  If  a 
comparison  is  made  between  these  figures  for  the  different  points 
of  conformation  and  that  for  a  milk  record  of  7  days  with  the 
milk  records  of  the  365-day  lactation,  of  which  it  is  a  part,  it  is 
found  that  the  milk  record  even  so  short  as' seven  days  is  about 
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two  times  as  valuable  as  an  indicator  of  milk  production  over  the 
full  lactation  period  as  is  the  conformation  of  the  cow  even 
though  this  conformation  be  judged  by  men  of  experience  and 
proven  ability.  For  the  long  time  test  of  365-days  the  compari- 
son is  still  more  in  favor  of  the  milk  record. 

We  have  shown  that  a  personal  equation  exists  for  each 
judge  and  that  this  personal  equation  influences  markedly  the 
ability  of  the  man  to  pick  the  high  milking  cows  for  the  herd. 
No  such  personal  equation  need  to  exist  for  the  milk  scales'  for 
anyone  can  weigh  milk  accurately  if  he  will.  A  milk  record  should 
therefore  be  carefully  considered  in  choosing  or  in  retaining  the 
dairy  cow  in  the  herd. 

Of  course  it  is  necessary  occassionally  to  use  conformation 
in  selecting  cows  for  the  herd  where  no  records  are  available. 
Under  these  conditions  the  buyer  who  is  not  sure  of  his  ability 
will  do  well  to  stick  pretty  close  to  the  points,  milk  veins,  rear 
udder,  total  score,  and  udder — large  size  not  fleshy,  in  selecting 
his  cattle. 


